ISSN 1598—4095 (Print)
ISSN 2287—7401 (Online)
http://dx doi.org/10.9712/KASS 2015.15.3.043

Journal of Korean Association for Spatial Structures
Vol 15, No. 3 (B3 615), pp.43~49, September, 2015

HILHS HE0tF & To HT dEX X7 FEEY
=0t 59

Buckling Load of Single-layered Lattice Roof Structure Considering
Asymmetric Snow Load

g 7 7 o % A & g
Hwang, Kyung—Ju Lee, Seung—Jae Shon, Su—Deok
Abstract

A single-layerd steel lattice roof, which has 50m span, was constructed. In order to figure out the realistic buckling load
level, the structural analysis of this roof structure was performed especially by local snow load. Due to the characteristics
of application of snow load, the load combinations of snow should be considered not only global area but also local part
so that the critical buckling load could be observed as easy as possible. Geometrical imperfection was simulated to consider
inaccurate shape of structure. And then nonlinear analysis were performed. Finally, this paper could investigate that the
local snow load with geometrical imperfection decreased the level of buckling load significantly.

Keywords: Single-layered, Local snow laod, Lattice structure, Geometrical imperfection
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(Fig. 2) Grid view on the roof
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(Fig. 3) Shape and grid pattern of roof
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(Table 1) Load combination

No. L(.)ad . Contents EA
combination
1 gLCB1 14DL+1.6SLF 1
2 gl CB2 14DL+1.6511 1
3 gL.CB3 14DLA+1.651.2 1
4 gLCB4 14DL+1.65L3 1
5 gLCB5 14DL+1.651 4 1

A

Kook K

(Fig. b) Load cases with asymmetric
snow load
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(Fig. 6) LF-Displacement curves with
asymmetric snow load(perfect model)
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(Table 2) Buckling load of perfect model

Load Buckling | Disp. D:;;‘Zn hﬁ;
Combination | Load(kN) | (mm) KN) | (Nm)
gLCB1 %31 1001 | 233 2.9
gLCB2 186.2 1782 | 240 3.82
gL.CB3 1324 1683 | 233 2.86
gLCB4 731 1058 | 218 5.94
gLCB5 75.1 1034 | 222 472

(Fig. 7> Deformation shape in buckling
status(gLCB1)

(Fig. 8) Deformation shape in buckling

status(gLCBb)
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(Table 3) Maximum load factor (Fig. 9) Eigen buckling modes

Load Load Factor Load Factor

Combination (Perfect) (Imperfect)
2LCBL 6 3
oLCB2 10 5
gLCB3 7 3
oL CB4 4 3
gLCB5 4 3
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